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Docket No.: GREUBEL 

Int. Appl. No.: PCT/DE99/01765 



VERSION WITH MARKINGS TO SHOW CHANGES MADE: 

IN THE SPECIFICATION: 

Page 1 , before the title, delete "Description". 

Before paragraph [0001], change "Description" to -BACKGROUND OF THE 
INVENTION-. 

Before paragraph [0010], add the heading -SUMMARY OF THE INVENTION-. 
Before paragraph [0031], add the heading -BRIEF DESCRIPTION OF THE 
DRAWING-. 

Before paragraph [0035], add the heading -DETAILED DESCRIPTION OF 

PREFERRED EMBODIMENTS-. 
Page 12, after the heading "CLAIMS" and before the first claim add -What is 
claimed is:-. 
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Docket No.: GREUBEL 

Int. Appl. No.: PCT/DE99/01765 



IN THE CLAIMS 

Amend the following claims: 

Claim 4, line 1 , change "one of the preceding claims" to --claim 1-. 
Claim 5, line 1 , change " one of claims 1 , 2 or 3" to -claim 1- 
Claim 6, line 1 , change "one of the preceding claims" to -claim 1 -. 
Claim 7, line 1 , change "one of the preceding claims" to -claim 1 -. 

Add the following claims: 

8. (New) A linear synchronous motor, comprising: 

- at least one primary part defined by a length and having slots for receiving 

monophase or polyphase windings, said primary part having end pieces 
extending perpendicular to a direction of movement of the linear motor; 

- at least one secondary part having a series of poles formed by permanent 

magnets, said secondary part defined by a length which is greater than 
the length of the primary part in a direction of movement of the linear 
motor; 

- means, associated to the primary part, for changing the magnetic force in 
the direction of movement of the linear motor in the region of the end 
pieces of the primary part, 

- wherein an air gap of the end pieces is formed in such a way that a 
continuous change occurs in the magnetic force in the movement 
direction of the linear motor in the region of the end pieces of the primary 
part. 
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Docket No.: GREUBEL 

Int. Appl. No.: PCT/DE99/01 765 

9. (New) The linear synchronous motor of claim 8, wherein each said end piece 
has a part adjacent the air gap, said part of the end piece having a geometry 
selected in accordance with the following relationship: 

r 



y ( x ) = So 




wherein 

5 0 is the magnetically active air gap between the secondary part and 
the primary part, including a height of the permanent magnets, 

x 0 is the extent of the part of the end piece in the direction of movement 
of the linear motor having a non-constant air gap, 

y 0 is a height of the part of the end piece having a non-constant air gap 
atx 0 and, 

y(x) is the coordinate of the part of the end piece having a non-constant 
air gap at the point x. 

10. (New) The linear synchronous motor of claim 8, wherein a pole gap is 
defined between neighboring poles of the secondary part at an angle which 
differs from 90° with respect the direction of movement of the linear motor. 
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Docket No.: GREUBEL 

Int. Appl. No.: PCT/DE99/01765 



11. (New) The linear synchronous motor of claim 8, wherein the pole gap has a 
varying gap width. 

12. (New) The linear synchronous motor of claim 8, wherein the end pieces 
include at least one partial stack of laminations made of ferromagnetic 
material and directed essentially perpendicular to the direction of movement 
of the linear motor. 

13. (New) The linear synchronous motor of claim 8, wherein the end pieces are 
configured for attachment onto the primary part. 
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Docket No.: GREUBEL 

Int. Appl. No.: PCT/DE99/01765 



REMARKS 



This Amendment is submitted preliminary to the issuance of an Office 
Action in the present application. 

Applicant has amended claims 4 to 7 to remove any multiple dependency of 
the claims, and submits herewith new claims 8 to 13. No new matter has been 
added. In addition, applicant has amended the specification to present it with 
proper headings. 

When the Examiner takes this application up for action, he is requested to 
take the foregoing into account. 

The Commissioner is hereby authorized to charge fees which may be 
required, or credit any overpayment to Deposit Account No. 06-0502. 



Date: December 29, 2000 
350 Fifth Avenue 
Suite 3220 

New York, N.Y. 10118 
(212) 244-5500 
HMF/UBD:be 



Respectfully submitted, 




Ursula B. Day 
Attorney For Applicant 
Reg. No. 47,296 
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Description 

LINEAR SYNCHRONOUS MOTOR 

[0001] The invention relates to a linear synchronous motor. 

[0002] Synchronous motors which are used as actuating motors should 
develop power in a way which is as uniform and free from interference as 
possible. 

[0003] In the case of rotary synchronous motors, it is essentially the 
slotting of the stator which comes into consideration for causing periodic power 
fluctuations, also generally termed cyclic power variation. In order to compensate 
this cyclic power variation and other further effects, caused by the slotting, on the 
torque at the drive shaft, the rotor and/or stator poles are usually skewed over 
the width of a slotting. 

[0004] It is also known, from US 4,908,533, in the case of linear 
synchronous motors to bevel the poles over the width of a slot of the wound 
primary part in order to avoid the cyclic power variation. Since the edges of the 
end faces of the primary part run parallel to its slots in plan view, skewing results 
at the front and rear end edges of the poles in the case of the known slot 
skewing. 
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[0005] A further possibility, known from EP 0 334 645 A1 , for reducing the 
cyclic power variation consists in designing the core of the primary part of a linear 
synchronous motor as a ferromagnetic plate, and arranging coils in the air gap of 
the linear motor such that the end regions of the plate project over the air gap 
coils and form a step in the region of the longitudinal mid line of the linear motor. 

[0006] Unlike the rotary synchronous motors, which continue endlessly 
viewed in the circumferential direction, a linear synchronous motor has, as a 
particular feature, a start and an end. In the case of a linear synchronous motor, 
periodic motor end forces, which can have a disturbing effect on the continuous 
movement of the linear motor, are produced in the direction of movement at the 
transitions at the start and at the end. 

[0007] The motor end forces are produced because the linear motor 
covers the magnetic poles differently depending on the motor position. There are 
preferred positions in this case, in which the stored magnetic energy of the linear 
motor is particularly high. An additional expenditure of force is required to move 
the linear motor out of such preferred positions. There is a preferred position over 
each magnet pole. 

[0008] The pole force therefore varies periodically in relation to the magnet 
poles, and this leads to a disturbance in the motor power which is denoted as 
cyclic pole variation. Since the pole force is not a function of the motor current, it 
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constitutes a passive force which is also present in the de-energized state. The 
pole force does not perform any work, since it acts alternately in the direction of 
movement and against the direction of movement of the linear motor. In 
operation, it is added to the force produced by the motor current. The pole force 
has nothing in common with the slot force with which the magnet pole edges and 
the stator slots act on one another. 

[0009] The cyclic pole variation described leads to inaccurate movement of 
conventional linear synchronous motors, and this is particular undesirable when 
these motors are used as precision actuators. 

[0010] Consequently, it is an object of the invention is to provide a linear 
synchronous motor which is capable to virtually completely suppress the cyclic 
power variation. 

[0011] According to the invention, this object is achieved by means of a 

linear synchronous motor having the following features: 

[0012] - at least one primary part and at least one secondary part, 

[001 3] - the secondary part has a series of poles formed by permanent 

magnets, 

[0014] - the length of the secondary part is greater than the length of 
the primary part in the direction of movement, 
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[0015] - the primary part has slots which are suitable for holding 
monophase or polyphase windings, 

[0016] - the primary part has means which lead to a change in the 
magnetic force in the direction of movement of the linear motor in the region of 
the end pieces of the primary part, and 

[0017] - the end faces of the end pieces extend perpendicular to the 
direction of movement of the linear motor. 

[0018] In the linear synchronous motor according to the invention, the air 
gap is formed in the region of the end pieces of the primary part in such a way 
that it varies from section to section. The end faces of the end pieces are 
designed in parallel and perpendicular to the direction of movement in each case. 
The cyclic power variation is substantially reduced hereby while yet maintaining 
the compact design of the linear synchronous motor virtually unchanged. 

[0019] The air gap of the end pieces is formed in a further embodiment in 
such a way that the change in the magnetic force on the end pieces is 
continuous in the case of a relative movement of the primary and secondary 
parts. Because of the formation of the end pieces of the primary part in 
accordance with the invention, for each pole force contribution at the front side of 
the linear motor there is exactly one pole force contribution of equal and opposite 
magnitude at the rear side of the linear motor. The formed end pieces of the 
primary part are preferably not slotted and wound. 
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[0020] In a further embodiment, the parts of the end pieces of the primary 
part, that face the air gap, have a geometry which is selected in accordance with 
the following relationship, 



y(x) = 5r 




[0021] wherein 5 0 is the magnetically active air gap between the secondary 
part and the primary part, including the height of the permanent magnets, 
[0022] x 0 is the extent of the part of the end piece in the direction of 
movement of the linear motor having a non-constant air gap, 
[0023] y 0 is a height of the part of the end piece having a non-constant air 
gap at xo and, 

[0024] y(x) is the coordinate of the part of the end piece having a non- 
constant air gap at the point x. 



[0025] In this case, the magnetic force on the end pieces decreases and 
increases linearly in the case of relative movement of the primary part and 
secondary part. The length of the end pieces in the direction of movement of the 
linear motor can thereby be kept short, so that the spatial extent of the primary 
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part can be limited to the dimensions most necessary. The parameters are 
preferably selected as 80 = 5 mm, xo = 5 mm and y 0 = 4.2 mm. 

[0026] In a further embodiment, the gaps, located between the poles, of 
the secondary part exhibit an angle differing from 90° with respect to the direction 
of movement of the linear motor. In the following, the term "pole" will be 
understood as an arrangement of, for example, at least one permanent magnet 
which has a north pole and a south pole. The skewing is preferably selected in 
the region of the width of a slot of the primary part. The pole skewing is to be 
increased or to be decreased together with the end piece forming of the primary 
part, depending on the selection of the parameters in accordance with the above 
relationship with reference to the profile of the end piece. 

[0027] In a further embodiment, the gaps located between the poles are 
designed essentially perpendicular to the movement direction, but have different 
gap widths so as to further contribute to the reduction of the cyclic power 
variation also in this case. 

[0028] The gap widths are to be enlarged or reduced together with end 
piece formation of the primary part, depending on how the parameters are 
selected in accordance with the above relationship with reference to the profile of 
the end piece. 
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[0029] In a further embodiment, the stack of ferromagnetic laminations is 
subdivided into several partial stacks of laminations extending perpendicular to 
the direction of movement of the linear motor, in order to optimize assembly and 
stockholding. 

[0030] The formed end pieces of the primary part can preferably be 
produced separately and fitted on the primary part such that, depending on the 
primary part and intended use, the end pieces as such can be produced and 
assigned to the respective primary part. All known positive and non-positive 
types of connections can hereby be used. 

[0031] The invention and further advantageous refinements of the 
invention in accordance with features of the subclaims are now explained in more 
detail with reference to exemplary embodiments shown schematically in the 
drawing, in which: 

[0032] FIG. 1 shows a side view of a linear motor, 

[0033] FIG. 2 shows an enlarged illustration of a detail of the side 
view of a linear motor, and 

[0034] FIGS. 3, 4 show arrangements of permanent magnets of the 
secondary part. 
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[0035] FIG. 1 shows a side view of a linear synchronous motor according 
to the invention, typically including a primary part 1 and a secondary part 6. For 
reasons of clarity, an illustration of poles 10 has been omitted in FIG. 1. The 
direction of movement of the linear motor is indicated by an arrow 5. The length 
of the primary part 1 in the movement direction 5 is shorter than the length of the 
secondary part 6. The primary part 1 includes a layered stack 8 of laminations 8 
with primary partial slots 9 which extend in parallel relationship for allowing 
placement of windings which are electrically excited by monophase or polyphase 
alternating current. Prefabricated field coils have proved to be particularly easy to 
assemble in this case. In the exemplary embodiment according to FIG. 1, the 
longitudinal axes of the primary partial slots 9 extend perpendicular to the 
longitudinal axis of the primary part 1, i.e. perpendicular to the movement 
direction 5. Skewed primary part slots 9 are also conceivable. 

[0036] The stationary secondary part 6 includes a multiplicity of poles 10 
which are arranged sequentially in the movement direction, with each one having 
a north pole 11 and a south pole 12. A narrow pole gap 13 of gap width P is 
located between the poles 10 which have each a width of W. In the exemplary 
embodiment according to FIG. 1 and FIG. 2, the longitudinal axes of the pole 
gaps 13 extend perpendicular to the longitudinal axis of the primary part 1, and 
are therefore orientated in the same way as the longitudinal axes of the primary 
partial slots 9 according to FIG. 1. When the winding in a primary part 1 is 
excited, a force is produced which moves the primary part 1, which, for example, 
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is fastened under a slide, relative to the stationary secondary part 6. The speed 
of the primary part 1 is hereby synchronous with respect to the frequency of the 
two-phase or three-phase alternating voltage for exciting the primary part 1. This 
is the reason for designating this linear type as a linear synchronous motor. 

[0037] According to the invention, the end regions 14 of the stack 8 of 
laminations of the primary part 1 are of unslotted design; and in order to achieve 
a constant force profile of a magnet pole, the end pieces 2 of the primary part 1 
are designed in accordance with the relationship 

f 1 













I- 


1 
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[0038] wherein 5 0 is the magnetically active air gap between the secondary 
part and the primary part, including the height 21 of the permanent magnets, 
[0039] xo is the extent of the part of the end piece 2 in the direction 5 of 
movement of the linear motor having a non-constant air gap, 
[0040] y 0 is a height of the part of the end piece 2 having a non-constant 
air gap at x 0 and, 
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[0041] y(x) is the coordinate of the part of the end piece 2 having a non- 
constant air gap at the point x. 

[0042] The formed end pieces 2 may form a part of the stack 8 of 
laminations, but may also be attached as individual formed parts to the original 
stack 8 of laminations so that the stack of laminations can be fabricated in a 
conventional way with primary partial slots 9 and windings, and subsequently 
provided with the end pieces 2. The orientation of the laminated arrangement 
preferably corresponds to the orientation of the stack 8 of laminations. The end 
formed pieces 2 are connected to the stack 8 of laminations in a non-positive or 
positive manner 4. 

[0043] In the further exemplary embodiments of the linear synchronous 
motor according to the invention, as illustrated in FIGS. 3 and 4, the longitudinal 
axes of the poles 10 of the secondary part 6 are skewed at an angle of 20 to the 
movement direction 5 in order to compensate the slot-induced cyclic power 
variation. This skewing of the poles 10 correlates with the formation of the end 
piece 2 of the primary part 1 such that a more or less pronounced skewing of the 
longitudinal axes of the poles 10 relative to the movement direction 5 may be 
required in order to obtain optimum compensation of the cycle power variation. It 
goes without saying that the skewing of the longitudinal axes of the primary part 
slots 9 in accordance with FIG. 4, and a variation in the pole gaps 13 between 
the poles 1 0 in accordance with FIG. 3 can also be jointly applied. 
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[0044] It is further possible to vary the configuration of the pole gaps 1 3 of 
obliquely arranged poles 10. Moreover, pole gaps 13 can also be aligned 
conically. 

[0045] It is also possible to use poles 10 of different width W, whereby the 
individual poles 10 may also be formed from several permanent magnets. 

[0046] Different poles 10 and pole gaps 13 can be formed by staggering 
these permanent magnets, which can also be of different design. 

[0047] Permanent magnets of virtually any desired spatial formulation (for 
example different height 21, width W and length) can be used in order further to 
compensate the cyclic power variation. 
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CLAIMS 

1 . A linear synchronous motor which has the following features: 

a) at least one primary part (1 ) and at least one secondary part (6), 

b) the secondary part (6) has a sequence of poles (10) formed by 
permanent magnets, 

c) the length of the secondary part (6) is greater than the length of the 
primary part (1) in the movement direction (5), 

d) the primary part (1) has primary part slots (9) which are suitable for 
holding monophase or polyphase windings, 

e) the primary part (1) has means which lead to a change in the magnetic 
force in the movement direction (5) of the linear motor in the region of the 
end pieces (2) of the primary part (1), and 

f) the end faces (14) of the end pieces (2) extend perpendicular to the 
movement direction (5) of the linear motor. 

2. The linear synchronous motor as claimed in claim 1, characterized in that 
the air gap of the end pieces (2) is formed in such a way that a continuous 
change occurs in the magnetic force in the movement direction (5) of the 
linear motor in the region of the end pieces (2) of the primary part (1 ). 
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The linear synchronous motor as claimed in claim 2, characterized in that 
the geometry of the parts, facing the air gap, of the end pieces (2) is 
selected in accordance with the following relationship: 



wherein 

80 is the magnetically active air gap between the secondary part and the 
primary part, including the height of the permanent magnets, 
xo is the extent of the part of the end piece in the direction of movement of 
the linear motor having a non-constant air gap, 

y 0 is a height of the part of the end piece having a non-constant air gap at xo 
and, 

y(x) is the coordinate of the part of the end piece having a non-constant air 
gap at the point x. 

The linear synchronous motor as claimed in one of the preceding claims, 
characterized in that the gaps (13), located between the poles (10), of the 
secondary part (6) exhibit an angle (20) which differs from 90° with respect 
to the movement direction (5) of the linear motor. 
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5. The linear synchronous motor as claimed in one of claims 1, 2 or 3, 
characterized in that the gaps (13) located between the poles (10) have a 
varying gap width (P). 

6. The linear synchronous motor as claimed in one of the preceding claims, 
characterized in that the end pieces (2) include at least one partial stack of 
laminations made of ferromagnetic material and directed essentially 
perpendicular to the direction of movement (5) of the linear motor. 

7. The linear synchronous motor as claimed in one of the preceding claims, 
characterized in that the end pieces (2) are configured for attachment onto 
the primary part (1). 
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QPatentfahigkeif in Einklang mit Titel 37, Code of 
M=Federal Regulations. §1.5$ von Belang sind und im 
JuZeitraum zwischen dem Anmeldedatum der frGheren 
^Patentanmeldung und dem natlonalen Oder im 
^-Rahmen des Vertrags uber die Zusammenarbeit auf 
Qdem Gebiet dos Patentwesens (PCT) gOltigen 
I^Mntemationalon Anmeldedatum bekannt geworden 
sind. 



I hereby claim the benefit under Title 35, United States 
Code, §120 of any United States application(s), or 
§365(c) Of any PCT International application 
designating the United States, listed below and T insofar 
as thq subject matter of each of the claims of this 
application is not disclosed in the prior United States or 
PCT international application in the manner provided 
by the first paragraph of Title 35, United States Code, 
§112, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1-56 which became available between 
the Tiling date of the prior application and the national 
or PCT international filing date of this application. 



(Appl. No.) 
(Anmeldenr.) 



(Filing Dato) 
(Anmeldedatum) 



(Status) 
(patGntiert, anhSngig 
aufgegeben) 



(Status) 

(patented, pending 
abandoned) 



(Appl. No.) 
(Anmeldenr.) 



(Filing Date) 
(Anmeldedatum) 



Ich erklSre hiermit, daft alle von mir in der voriiegonden 

Erkl&rung gemachten Angaben nach meinem besten 
Wissen und Gewi$sen der vollen Wahrheit 
entsprechen, und daft ich diese eidesstattliche 
Erklarung in Kenntnis dessen abgebe, daft wissentlich 
und vorsatzlich falsche Angaben gem3$s §. 1001, Titel 
18 US-Code strafbar sind und mit Geldstrafe und/oder 
OefSngnis bestraft werden konnen, und daft derartig 
wissentlich und vorsatzlich falsche Angaben die 
Rechtswlrksamkeit der vorUegenden Patentanmeldung 
Oder eines darauf erteilten Patentes gefahrden 
kttnnen. 



(Status) 
(paten tiert, anhanglg 
aufgsgsben) 



(Status) 

(patented, pending 
abandoned) 



I hereby declare that all statements made herein of my 

own knowledge are true and that ali statements made 
on information and belief are believed to be true; and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under §1001 of Title 18 of the United States Code and 
that such willful fatso statements may jeopardize the 
validity of the application or any patent issued thereon. 
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Declaration and Power of Attorney for Patent Application 
Erklarung fur Patentanmeldungen mit Vollmacht 
German Language Declaration 



Als nachstchend benannter Erfinder erkiare ich hiermit 
an Eides Statt; 

daft mein Wohnsitz, meine Postanschrift, und rneine 
Staatsangehflrigkeit den im Nachstehenden nach 
meinem Namen aufgefuhrtcn Angaben entspreGhen, 

daG ich, nach bestem Wissen, der ursprunglich©, erste 
und alleinige Erfinder (falls nachstehcnd nur em Name 
angegeben ist) oder ein ursprunglicher, erster und 
Miterfinder {falls nachstehend mehrere Namen 
aufgefuhrt sind) des Gegenstandes bin, fur den dieser 
Antrag gestellt wird und fur den ein Patent beantragt 
; wird fur die Erflndung mit dem Titel: 



SYNCHRONLtNEARMOTOR 



der<?n Beschreibung 
(zutreffendes ankreuzen) 

[ ] hier boigeftigt ist. 

IX] wurde angemeldet am 16. Juni 199p 

unter der U.S.-Anmeldungs Mr. Oder unter der 
International Anmetdenummer im Rahmen des 
Vertrags iiber die Zusammenarbeit auf dem 
Gebfet des Patentwesens (PCT) 
FCTVPE9S/01765 und am 

abgeandert (falls 

zutreffend). 

Ich bestatigo hiermit, daft ich den Inhalt der obigen 
Patentanmoldung oinschliesslich der AnsprUch© 
durchges©hen und verstanden habe t die eventuell 
duch einen Zusatzantrag, wie oben erw&hnt. 
abgeandert wurde. 

Ich erkenno memo Pflicht zur Gffenbamng 
irgendwelcher Informationen an. die fur dio Prufung 
der vgrliegenden Anmeldung in Einklang mit Titel 37 1 
Code of Federal Regulations, §1.56 von Belang sind. 

Ich beanspruche hiermit ausl&ndische PrioritStsvorteiie 
gemass Titel 35. US-Code. §H9(aMd}. bzw. §365(b) 
a Her unten angegebenen Auslandsanmeidungen fur 
ein Patent Oder Erfinderurkunden, Oder §365(a) allcr 
PCT internationalon Annneldungen, welche wenigstsns 
oin Land ausser den Verelnigten Staaten von Amerika 
benennen, und habe nachstehend dureh ankreuzen 
sSmtliche Auslandsanmeldungen fur Patente Oder 
Erfinderurkunden oder PCT Internationale 
Anmeldungen an^egeben, deren Anmeldetag dem der 
Anmeldung, fur welche PrioritSt beansprucht wird, 
vorangeht 



As, a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are 
stated below next to my name, 



1 believe I am the original, first and sole inventor (if 
only one name is listed below) or an original, first and 
joint inventor (if plural names are listed below) of the 
subject matter which is claimed and for which a patent 
is sought on the invention entitled. 



SYNCHRONLINEARMOTOR 



the specification of which 
(check one) 

[ ] is attached hereto 

[X] was filed on 16 J une 1999 , 

as United States Application Number or PCT 
International Application Number 

PCT/PE9S/01765 .and was 

amended on 



(if applicable). 



I hereby state that I have reviewed and understand the 
contents of the above-Identified specification, including 
the claims, as amended by any amendment referred to 
above. 



\ acknowledge the duty to disclose information which is 
material to the examination of this application in 
accordance with Title 37, Codo of Federal Regulations, 
§1.56, 

I hereby claim foreign priority benefits under Title 35, 
United States Code, §119(a)-(d) or §365(b) of any 
foreign application^) for patent or inventor's certificate, 
or §365(a) of any PCT International application which 
designated at least one country other than the United 
States, listed below and have also identified below, by 
checking the box* any foreign application for patent or 
inventor's certificate, or PCT International application 
having a filing date before that of the application on 
which priority is claimed 
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VERTRETU NGSVOLLM ACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehead benannten 
Patentanwaite) und/oder Vertreter mlt der Verfolgung 
der vorliegenden Patentanrneldung sowie mit der 
Abwicklung aller damit verbundenen GeschSfte vor 
dem US-Patent-und Warenzeichenamt: 



POWER OF ATTORNEY: As a named inventor, I 
hereby appoint the following attorney^) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith: 



HENRY M. FEIEREISEN 

Rag. No. 31 P 0S4 



Telefongesprache bitte richten an: Direct telephone calls to: 

(Name und Telefonnummer) {Name and telephone number) 

HENRY M. FEIEREISEN 



(212) 244-5500 


Postanschrift: 


020 iff^ 

\Mm\M 1%) 1 

MTEK006 1 1 1 MARK OFFICE 


Sond Correspondence to: 


Voiler Name des einzigen Oder 
ursprQnglichen Erfinders 


KLAUS GREUBEL 


Full namo of first inventor 


Unterschritl des Binders 


Datum 


Inventor's Signature Date 


/ f W 




Wohnsitz / 


Sad Neustadt / Germany' 


Residence 


StaatsangehOrigkeit 


Germany 


Citizenship 


Postanschrift 


MoidcMcinstrasse 1 
97616 Bad Neustadt 
Germany 


Post Office Address 


Vgllor Name des zweiten Erfinders 


AXEL KNAUFF 


Full name of second inventor 


Untersdfinlft des Erfinders 
/ / 


Datum 


Inventor's Signature Date 






Wolhnsitz * 


Munnerstadt/ Germany 


Residence 


Staatsangehttrigkeit 


Germany 


Citizenship 


Postanschrift 


Friedrich-Abert-Strgsse 50 
97702 MOnnerstadt 
Germany 


Post Office Address 
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